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CLAIMS 



We claim: 



1 . A composition comprising: 

a) an electrode; 

b) at least one nucleoside; and 

c) a conductive oligomer covalently attached tie^^ both said electrode and 
said nucleoside, wherein said conductive oligomer has the formula: 



wherein 

Y is an aromatic group; 
n is an integer from 1 to 50; 
g is either 1 or zero; 
e is an integer from zero to 10;apfd 
m is zero or 1 ; 

wherein when g is 1, B-D is/a conjugated bond; and 

wherein when g is zero, ^s 1 and D is preferably carbonyl, or a heteroatom 
moiety, wherein the he^roatom is selected from oxygen, sulfur, nitrogen or 
phosphorus. 

2. A compositioi/ comprising: 

a) an elerctrode; 

b) at least one nucleoside; and 

c) Conductive oligomer covalently attached to both said electrode and 
said nucleoside, wherein said conductive oligomer has the formula: 



-C G C- 



4i ^-(2-97 
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wherein 

n is an integer from 1 to 50; 
m is 0 or 1 ; 
C is carbon; 

J is carbonyl or a heteroatom moeity, wherein the heteroat^m is selected from 
the group consisting of nitrogen, silicon, phosphorus, sijmir; and 
G is a bond selected from alkane, alkene or acetylene/ 



10 



3. A composition according to claim 1 or 2 wheyein said nucleoside is part of a 
nucleic acid. 

4. A composition according to claim 3 fimher comprising a plurality of 
conductive oligomers each covalently attached to a nucleic acid. 



5. A composition according to cIam/4 wherein said nucleic acids are all the 



same. 



•ft. 3 

"Si 
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6. A composition accordii^to claim 4 wherein at least one of said nucleic 
acids is different. 



7. A composition according to claim 1 or 2 wherein said covalent attachment 
of said conducti Vie oligomer to said nucleoside is to the ribose or phosphate of 
said nucleosido^ 
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8. A coniposition according to claim 1 or 2 wherein said covalent attachment 
of said conductive oligomer to said nucleoside is to the base of said nucleoside. 



9. A composition according to claim 1 or 2 wherein said electrode further 
emprises at least one passavation agent. 
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10. A composition according to claim 1 or 2 wherein said electrode further/ 
comprises a monolayer of passavation agents. 

1 1 . A composition according to claim 10 further comprising a h^ridization 
indicator. 



10 



12. A composition comprising: 

a) a first electron transfer moiety comprising ai)/electrode; 

b) a nucleic acid; 

c) a second electron transfer moiety coval^tly attached to said nucleic 
acid; and 

d) a conductive oligomer covalently ^ached to both said electrode and 
said nucleic acid. 



15 



13. A composition according to clai 
moiety comprises a transition met^fl compl 



wherein said second electron transfer 
ex. 



14. A composition according to claim 12 wherein said second electron transfer 
moiety comprises an organic electron transfer moiety. 



15. A composition idccording to claim 12 wherein said covalent attachment of 
said second elect^n transfer moiety is to the ribose-phosphate backbone of said 
nucleic acid. 
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16. A composition according to claim 12 wherein said covalent attachment of 
said sec^ond electron transfer moiety is to a base of said nucleic acid. 



17/ A composition according to claim 12 wherein said electrode further 
omprises at least one passavation agent. 
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18. A composition according to claim 12 wherein said electrode furthej; 
comprises a monolayer of passavation agents. 

19. A composition according to claim 18 further comprising a^ybridization 
indicator. 

20. A composition according to claim 12 wherein said/onductive oligomer 
has the structure: 

wherein 

Y is an aromatic group; 
n is an integer from 1 to 50; 
g is either 1 or zero; 
e is an integer from zero to 10;andy 
m is zero or 1 ; 

wherein when g is 1, B-D is a/fconjugated bond; and 

wherein when g is zero, e is 1 and D is preferably carbonyl, or a heteroatom 
moiety, wherein the het^oatom is selected from oxygen, sulfiir, nitrogen or 
phosphorus. 

21 . A composijfon according to claim 1 wherein said conductive oligomer has 
the structure: 



wherei 

n is/an integer from 1 to 50; 

'^s 0 or 1 ; 
/C is carbon; 



m 
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J is carbonyl or a heteroatom moeity, wherein the heteroatom is selected pcx)m 
the group consisting of nitrogen, silicon, phosphorus, sulfur; and 
G is a bond selected from alkane, alkene or acetylene. 



22. A method of detecting a target sequence in a nucleic aci^^ample 
comprising 

a) applying an input signal to a hybridization coiaflplex comprising: 
i) a probe nucleic acid comprising a conductive oligomer 
covalently attached to a first electroia transfer moiety comprising 
an electrode and to a single stranded nucleic acid capable of 
hybridizing to said target sequence, said single stranded nucleic 
acid comprising a covalentlVattached second electron transfer 
moiety, wherein said/5©ndubtive oligomer has the formula: 




wherein 

Y is an aroni^ic group; 
n is an integer from 1 to 50; 
g is eith/r 1 or zero; 
e is a^ integer from zero to 10;and 
m is zero or 1 ; 

vherein when g is 1, B-D is a conjugated bond; and 
wherein when g is zero, e is 1 and D is preferably carbonyl, or 
a heteroatom moiety, wherein the heteroatom is selected from 
oxygen, sulfur, nitrogen or phosphorus; and 
ii) a target nucleic acid hybridized to said probe sequence to 
form said hybridization complex; and 
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b) detecting electron transfer between said electrode and said secc 
electron transfer moiety, if present, as an indicator of the pres^ or 
absence of said target sequence. 



10 
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23, A method of detecting a target sequence in a nucleic acid s^ple 
comprising 

a) applying an input signal to a hybridization cocftplex comprising: 
i) a probe nucleic acid comprising a conductive oligomer 
covalently attached to a first electron transfer moiety 
comprising an electrode and to a/single stranded nucleic acid 
capable of hybridizing to said/arget sequence, said single 
stranded nucleic acid comprising a covalently attached second 
electron transfer moiety ,ywherein said conductive oligomer 
has the formula: 



wherein 

n is an integer from 1 to 50; 
m is 0 oyl ; 
C is cjfrbon; 

J is/carbonyl or a heteroatom moeity, wherein the heteroatom 

selected from the group consisting of nitrogen, silicon, 
phosphorus, sulfiir; and 

G is a bond selected from alkane, alkene or acetylene; and 
ii) a target nucleic acid hybridized to said probe sequence to 
form said hybridization complex; and 
b) detecting electron transfer between said electrode and said second 
electron transfer moiety, if present, as an indicator of the present or 
absence of said target sequence. 
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24. A method according to claim 22 or 23 further comprising the step of 
hybridizing said probe nucleic acid to said target nucleic acid prior to sai^ 
applying step. 

25. A method according to claim 22 or 23 wherein said input ^nal includes 
the use of a co-redoxant. 



m 
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26. A method of detecting a target sequence in a nucMc acid wherein said 
target sequence comprises a first target domain and/a second target domain, 
said method comprising: 

a) hybridizing a first probe nucleic ai^id to said first target domain, if 
present, to form a hybridization c^smiplex, wherein said first probe 
nucleic acid comprises: 

i) a conductive ofjfg(^^ covalently attached to a first electron 
transfer moiety jboftin/ising an electrode and to a single 
stranded nuclei^T^cid capable of hybridizing to said target 
sequence, wj^erein said conductive oligomer has the formula: 




wherein 

Y/s an aromatic group; 

is an integer from 1 to 50; 
g is either 1 or zero; 
e is an integer from zero to 10;and 
m is zero or 1 ; 

wherein when g is 1, B-D is a conjugated bond; and 
wherein when g is zero, e is 1 and D is preferably carbonyl, or 
a heteroatom moiety, wherein the heteroatom is selected from 
oxygen, sulfur, nitrogen or phosphorus; 
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b) hybridizing a second single stranded nucleic acid comprising a 
covalently attached electron transfer moiety to said second target^ 
domain; and 

c) detecting electron transfer between said electrode and said^ second 
electron transfer moiety, if present, as an indicator of the present or 
absence of said target sequence. 



m 



27. A method of detecting a target sequence in a nucleic acid wherein said 
target sequence comprises a first target domain and a s9Cond target domain, 
said method comprising: 
10 a) hybridizing a first probe nucleic acid i6 said first target domain, if 

present, to form a hybridization complex, wherein said first probe 
nucleic acid comprises: 

i) a conductive oligoiii^ cc^alently attached to a first electron 
transfer moiety coni|4ising an electrode and to a single 
15 stranded nucleic a!cid capable of hybridizing to said target 

sequence, wherein said conductive oligomer has the formula: 
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wherem 

n i/ian integer from 1 to 50; 

is 0 or 1 ; 
C is carbon; 

J is carbonyl or a heteroatom moeity, wherein the heteroatom 
is selected firom the group consisting of nitrogen, silicon, 
phosphorus, sulfur; and 

G is a bond selected fi-om alkane, alkene or acetylene ; and 
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b) hybridizing a second single stranded nucleic acid comprising a 
covalently attached electron transfer moiety to said second target, 
domain; and 

c) detecting electron transfer between said electrode anc^iaid second 
electron transfer moiety, if present, as an indicator^pi the present or 
absence of said target sequence. 



28. A method for attaching a conductive oligoigCT to a gold electrode 
comprising 



a) adding an ethyl pyridine 
to a first subunit of said con 



irotdifting group to a sulfur atom attached 
ive oligomer. 



29. A method according to clairn 28, further comprising adding additional 
subunits to form said conductive oligomer. 

30. A method according to claim 29, further comprising adding at least first 
nucleoside to said conductive oligomer. 

3 1 . A method/according to claim 30, further comprising adding additional 
nucleosides/io said first nucleoside to form a nucleic acid. 



32. Aonethod according to claim 29 or 31, further comprising attaching said 
CQMuctive oligomer to said gold electrode. 




34. A method of making a comp^^^fiTaccording to claim 1 , 2 or 12 



comprismg: 



a) providing a conductive oligomer C9valently attached to a 
nucleoside; and 

b) attaching said conductive/Jligomer to said electrode. 

35. A method of making a ^efmpCsition according to claim 1, 2 or 12 
comprising: 

a) attaching ^conductive oligomer to an electrode; and 

b) attaching at least one nucleotide to said conductive oligomer. 

36. A composition comprising a cdnductive oligomer covalently attached to a 
nucleoside, wherein said conductive oligomer has the formula: 



"T 

^ m 

wherein 

Y is an aromatic group; 
n is an integer from 1 to 5( 
g is either 1 or zero; 
e is an integer from zero/to 10;and 
m is zero or 1 ; 

wherein when g is 1, B-D is a conjugated bond; and 

wherein when s^is'zpo, e is 1 and D is preferably carbonyl, or a heteroatom 
moiety, wb^ein thjp heteroatom is selected from oxygen, sulfur, nitrogen or 
phosphOTus. 

37. /a comjibsiffenncOniprising a conductive oligomer covalently attached to a 
nucleoside, wherein said conductive oligomer has the formula: 



wherein 



4 
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n is an integer from 1 to 50; 
m is 0 or 1 ; 
C is carbon; 

J is carbonyl or a heteroatom moeity, whefein the heteroatom is selected from 
the group consisting of nitrogen, siHcon, phosphorus, sulftir; and 
G is a bond selected from alkane, alkene or acetylene 



38. A composition according to claim/36 or 37 fixrther comprising a 
hybridization indicator. 



39. A composition comprising a conpuctive oligomer covalently attached to a 
phosphoramidite nucleoside, wher^n said conductive oligomer has the 
formula: 



wherein 

Y is an aromatic group; 
n is an integer from 1 
g is either 1 or : 

e is an intege^/firom z^o t(/ 10;and 
m is zero ot 

wherein A^hen g^s 1, B-t> is a conjugated bond; and 

wherein wfien gV^s zero/ e is 1 ^^d^^'P^f^^^^^caxhonyl^ or a heteroatom 
moiety, wherein the hjfteroatom is selected from oxygen, sulfur, nitrogen or 
phosphorus. 



40. A compositio] 
phosphoramiditey 
formula: / 



^comprising a conductive oligomer covalently attached to a 
Lucleoside, wherein said conductive oligomer has the 



4 
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n \ / m 



wherein 

n is an integer from 1 to 50; 
m is 0 or 1 ; 
C is carbon; 

J is carbonyl or a heteroatom moeit)^, wherein the heteroatom is selected from 
the group consisting of nitrogen, silicon, phosphorus, sulfiir; and 
G is a bond selected from alkane/alkene or acetylene 
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41 . A composition comprising^ a conductive oligomer covalently attached to a 
CPG-nucleoside. 

42. A composition comprising a nucleoside covalently linked to a metallocene. 



43. A composition according to claim 42 wherein said metallocene is ferrocene 
or substituted ferrocene. 

44. A comndsition according to claim 42 wherein said metallocene is 
covalently attained to/the base of said nucleoside. 



15 
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45. 



imposition comprising 



a) an electrode; 

b) at least one metallocene; and 

c) a conductive oligomer covalently attached to both said electrode 
and said metallocene, wherein said conductive oligomer has the 
formma: 



* 
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wherein 

n is an integer from 1 to 50; 
m is 0 or 1 ; 
C is carbon; 

J is carbonyl or a heteroatonymoeity, wherein the heteroatom is selected from 
the group consisting of nitrogen, siUcon, phosphorus, sulfur; and 
G is a bond selected from alkane, alkene or acetylene 



46. A composition con^prising: 

a) an electroc 

b) at least one metallocene; and 

c) a conductive oligomer covalently attached to both said electrode 
and said n^etallocene, wherein said conductive oligomer has the 
formula: 




wherein Avhen g is 1, B-D is a conjugated bond; and 

wherein when g is zero, e is 1 and D is preferably carbonyl, or a heteroatom 
moiety, wherein the heteroatom is selected from oxygen, sulfur, nitrogen or 
phosphorus. 
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